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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technology for speeding 
up a semiconductor integrated circuit device which has a MISFET 
formed on an SOI substrate and improving reliability. 
SOLUTION: A groove, which is surrounded by a side wall spacer 1.1 
and whose depth (d) is about 90-100 nm is formed on a 
polycrystalline silicon film 6, constituting the gate electrode of a 
MISFET. Silicons 13a and 13b with a thickness of about 100 nm 
are stacked on the surface of the exposed thin-film silicon layer 3. 
Thereafter, a titanium silicide layer is formed on the surfaces of 
the silicons 13a and 13b through self-matching. 
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MANUFACTURE OF SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] It is the manufacture approach of the semiconductor integrated circuit 
equipment which forms MISFET on the SOI substrate with which it embedded on the 
support substrate and the thin film silicon layer was prepared through the insulator 
layer, (a) The process which forms gate dielectric film in the front face of said thin film 
silicon layer, and, subsequently to said SOI substrate top, carries out the sequential 
deposition of the polycrystalline silicon film and the 1st insulator layer after forming a 
field insulator layer on the principal plane of the . aforementioned thin film silicon 
layer, (b) Sequential processing of the 1st insulator layer of . above and said 
polycrystalline silicon film is carried out. The process which forms the cap insulator 
layer which becomes some gate electrodes which consist of said polycrystalline silicon 
film, and a part of upper layers of said gate electrode from said 1st insulator layer, (c) 
After depositing the 2nd insulator layer on a . aforementioned SOI substrate, said 2nd 
insulator layer is processed by anisotropic etching. The sidewall spacer which becomes 
a cap insulator layer and said some of said gate electrode of side attachment walls from 
said 2nd insulator layer is formed. Then, the process at which the front face of said thin 
film silicon layer in which the semiconductor region which constitutes the source and a 
drain is formed is exposed, (d) with the process at which the front face of the 
polycrystalline silicon film which removes the . aforementioned cap insulator layer 
alternatively, and constitutes said some of gate electrodes is exposed, and (e). selection 
silicon growth Deposit silicon on the upper layer of the polycrystalline silicon film 
which constitutes said some of gate electrodes, and said some of other gate electrodes 



are constituted. The manufacture approach of the semiconductor integrated circuit 
equipment characterized by having the process which deposits silicon on the upper 
layer of the thin film silicon layer by which the semiconductor region which constitutes 
said source and a drain is formed in coincidence. 

[Claim 2] It is the manufacture approach of the semiconductor integrated circuit 
equipment which forms MISFET on the bulk substrate which consists of single crystal 
silicon, (a) The process which forms gate dielectric film in the front face of said bulk 
substrate, and, subsequently to said bulk substrate top, carries out the sequential 
deposition of the polycrystalline silicon film and the 1st insulator layer after forming a 
field insulator layer on the principal plane of the . aforementioned bulk substrate, (b) 
Sequential processing of the 1st insulator layer of . above and said poly cry stalline 
silicon film is carried out. The process which forms the cap insulator layer which 
becomes some gate electrodes which consist of said polycrystalline silicon film, and a 
part of upper layers of said gate electrode from said 1st insulator layer, (c) After 
depositing the 2nd insulator layer on the . aforementioned bulk substrate, said 2nd 
insulator layer is processed by anisotropic etching. The process at which the front face 
of said bulk substrate in which the semiconductor region which forms the sidewall 
spacer which consists of said 2nd insulator layer and constitutes the source and a drain 
on a cap insulator layer and said some of said gate electrode of side attachment walls 
continuously is formed is exposed, (d) with the process at which the front face of the 
polycrystalline silicon film which removes the . aforementioned cap insulator layer 
alternatively, and constitutes said some of gate electrodes is exposed, and (e). selection 
silicon growth Deposit silicon on the upper layer of the polycrystalline silicon film 
which constitutes said some of gate electrodes, and said some of other gate electrodes 
are constituted. The manufacture approach of the semiconductor integrated circuit 
equipment characterized by having the process which deposits silicon on the upper 
layer of the bulk substrate with which the semiconductor region which constitutes said 
source and a drain is formed in coincidence. 

[Claim 3] The manufacture approach of the semiconductor integrated circuit 
equipment characterized by forming a silicide layer in the front face of said silicon in 
the manufacture approach of semiconductor integrated circuit equipment according to 
claim 1 or 2. 

[Claim 4] It is the manufacture approach of the semiconductor integrated circuit 
equipment which that of the thickness of said 1st insulator layer is the same as that of 
the thickness of said silicon in the manufacture approach of semiconductor integrated 
circuit equipment according to claim 1 or 2, or is characterized by being thicker than 



the thickness of said silicon. 

[Claim 5] Said the 1st insulator layer and said 2nd insulator layer are the manufacture 
approach of the semiconductor integrated circuit equipment characterized by acquiring 
[ in / on the manufacture approach of semiconductor integrated circuit equipment 
according to claim 1 or 2, and / wet etching or dry etching ] selectivity. 
[Claim 6] It is the manufacture approach of the semiconductor integrated circuit 
equipment which said 1st insulator layer is a silicon nitride film, and is characterized 
by said 2nd insulator layer being silicon oxide film in the manufacture approach of 
semiconductor integrated circuit equipment according to claim 1 or 2. 
[Claim 7] It is the manufacture approach of the semiconductor integrated circuit 
equipment characterized by the amount of over etching being 10% or less in case said 
2nd insulator layer is processed by anisotropic etching in the manufacture approach of 
semiconductor integrated circuit equipment according to claim 1 or 2. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is applied to the semiconductor 
integrated circuit equipment which has the perfect depletion mold MISFET (Metal 
Insulator Semiconductor Field Effect Transistor) formed on a SOI (Silicon Onlnsulator) 
substrate about the manufacturing technology of semiconductor integrated circuit 
equipment, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] By forming a field insulator layer in the front face of a 
thin film silicon layer thickly, the perfect depletion mold MISFET is having structure 
which surrounded MISFET by the insulator layer completely, can reduce subthreshold 
level swing jazz (Subthreshold Swing), and can control the substrate suspension 
effectiveness further. 

[0003] However, the semiconductor region which constitutes the source of MISFET and 
a drain is shallowly formed as the above-mentioned thin film silicon layer becomes thin. 
For this reason, although it will be necessary to stop low the high impurity 
concentration of the above-mentioned semiconductor region, and to control diffusion of 
an impurity, resistance of a semiconductor region becomes high and causes the fall of 
the working speed of MISFET in this and coincidence. 



[0004] Then, it considered as the approach of making low resistance of the 
semiconductor region which constitutes the shallow source and a drain, and the 
approach of silicide-izing the front face of a semiconductor region by self align was 
examined. However, since the thin film silicon layer was thin, the embedding insulator 
layer from which the formed silicide layer constitutes a SOI substrate was contacted, 
and possibility that a silicide layer would separate arose. 

[0005] The formation approach of the perfect depletion mold MISFET of having solved 
the above-mentioned problem is indicated by for example, IEEE electron device Letters 
(IEEE Electron Device Letters.Vol.18, No.6, PR251-253, and 1997). That is, first, a 
field insulator layer is formed in a dozens of nm thin film silicon layer, and after 
carrying out sequential formation of the gate electrode subsequently constituted with 
the gate dielectric film of MISFET, and the polycrystalline silicon film, and the sidewall 
spacer constituted with the silicon oxide film, dozens of nm growth (selection silicon 
growth) of the silicon is alternatively carried out to the upper layer of a thin film silicon 
layer in which the semiconductor region which constitutes the source and a drain is 
formed. Then, the semiconductor region which introduces an impurity into the thin 
film silicon layer which became thick, and constitutes the source and a drain with the 
above-mentioned selection silicon growth is formed. 

[0006] This enables it to reduce resistance of the semiconductor region which 
constitutes the source and a drain by silicide-izing or high concentration-ization, while 
subthreshold level swing jazz can be reduced by perfect depletion- ization since the thin 
film silicon layer in which the semiconductor region which constitutes the source of 
MISFET and a drain is formed becomes thick with selection silicon growth although 
the thin film silicon layer of the lower part of the gate electrode of MISFET is as thin 
as dozens of nm. 
[0007] 

[Problem(s) to be Solved by the Invention] However, this invention person found out 
that there were the following problems in said perfect depletion type MISFET of the 
formation approach. 

[0008] That is, since silicon accumulates on the upper layer of a thin film silicon layer 
in which the semiconductor region which constitutes the source and a drain from 
selection silicon growth is formed, in case a sidewall spacer is formed in the side 
attachment wall of the gate electrode of MISFET, it is necessary to carry out sequential 
etching of the source of MISFET, the silicon oxide film of the upper layer of a thin film 
silicon layer and g;ate dielectric film with which the semiconductor region which 
constitutes a drain is formed, and the insulator layer of the same layer, and to expose 



the front face of a thin film silicon layer. Since a sidewall spacer is constituted, the 
above-mentioned silicon oxide film is an insulator layer deposited on the upper layer of 
a gate electrode. 

[0009] Therefore, in order to expose the thin film silicon layer in which the 
semiconductor region which constitutes the source of MISFET and a drain is formed, it 
is necessary to make [ more ] the amount of etching than the thickness of the 
above-mentioned silicon oxide film. For this reason, the front face of the polycrystalline 
silicon film which constitutes a gate electrode is exposed, and the side -face upper part 
of the polycrystalline silicon film which constitutes a gate electrode is also exposed 
further. 

[00 10] If selection silicon growth is performed after the side-face upper part of the 
polycrystalline silicon film which constitutes a gate electrode has been exposed, the 
silicon deposited on the upper layer of a gate electrode will serve as an overhang. In 
case the contact hole which connects a wiring layer and the semiconductor region 
which constitutes the source and a drain at a subsequent process is established in an 
interlayer insulation film, a contact hole may contact the silicon of an overhang. If a 
contact hole contacts silicon, by the wiring layer, a gate electrode and the 
semiconductor region which constitutes the source and a drain will short-circuit, and 
the fall of the reliability of MISFET will be produced. For this reason, spacing of a gate 
electrode and a contact hole cannot form detailed MISFET which is about 0.1 
micrometers. 

[00 11] The purpose of this invention attains improvement in the speed of 
semiconductor integrated circuit equipment which has MISFET formed in a SOI 
substrate, and is to offer the technique which can improve reliability to coincidence. 
[0012] The other purposes and the new description will become clear from description 
and the accompanying drawing of this specification along [ said ] this invention. 
[0013] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is 
briefly explained among invention indicated in this application. 

[0014] Namely, the manufacture approach of the semiconductor integrated circuit 
equipment of this invention When MISFET is formed on the SOI substrate with which 
it embedded on the support substrate and the thin film silicon layer was prepared 
through the insulator layer, The process which forms gate dielectric film in the front 
face of a thin film silicon layer, and, subsequently to said SOI substrate top, carries out 
the sequential deposition of the polycrystalline silicon film and the silicon nitride film 
after forming a field insulator layer on the principal plane of a thin film silicon layer, 



Some gate electrodes which carry out sequential processing of the above-mentioned 
silicon nitride film and the above-mentioned polycrystalline silicon film, and consist of 
poly cry stalline silicon film The process which forms the cap insulator layer which 
becomes a part of upper layers of this gate electrode from a silicon nitride film, After 
depositing the silicon oxide film on a SOI substrate, this silicon oxide film is processed 
by anisotropic etching. The process at which the front face of a thin film silicon layer in 
which a part of semiconductor region which forms the sidewall spacer which consists of 
silicon oxide film and constitutes the source and a drain on a cap insulator layer and 
some side attachment walls of a gate electrode continuously is formed is exposed, The 
process which forms the slot surrounded with the silicon oxide film which removes a 
cap insulator layer alternatively, is made to expose the front face of the polycrystalline 
silicon film which constitutes some gate electrodes, and constitutes a sidewall spacer 
on this polycrystalline silicon film, With selection silicon growth, deposit silicon on the 
interior of the slot of the upper layer of the polycrystalline silicon film which 
constitutes some gate electrodes, and some other gate electrodes are constituted. It has 
the process which deposits the silicon with which a part of other semiconductor regions 
which constitute the source and a drain are formed in the upper layer of the thin film 
silicon layer by which a part of semiconductor region which constitutes the source and 
a drain is formed in coincidence, and the process which forms a silicide layer in the 
front face of silicon. 

[0015] Even if it deposits the silicon which constitutes some other gate electrodes on 
the upper layer of the polycrystalline silicon film which constitutes some gate 
electrodes with selection silicon growth according to the above-mentioned means Since 
the above 'mentioned silicon accumulates on the interior of the slot surrounded by the 
sidewall spacer and cannot serve as an overhang easily The semiconductor region 
which can prevent contact to the contact hole and silicon which arrive at the 
semiconductor region which constitutes the source and a drain, and constitutes a gate 
electrode, the source, and a drain does not short-circuit. Furthermore, spacing of a gate 
electrode and a contact hole can be narrowed with about 0.1 micrometers, and 
detailed'ization of MISFET is attained. 

[0016] Moreover, since a silicide layer embeds and it is hard coming to contact an 
insulator layer by forming the source and the silicon which constitutes a part of other 
semiconductor regions which constitute a drain in the upper layer of a thin film silicon 
layer in which a part of semiconductor region which constitutes the source and a drain 
is formed, and forming a silicide layer in it on the surface of silicon further, peeling of a 
silicide layer can be prevented. 



[0017] Moreover, by forming a silicide layer in the front face of silicon in which a part of 
other semiconductor regions which constitute the front face of the silicon which 
constitutes some other gate electrodes and the source, and a drain are formed, 
respectively, the electric resistance of the semiconductor region which constitutes a 
gate electrode and the source, and a drain can be reduced, and improvement in the 
speed of circuit actuation can be attained. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail based on a drawing. 

[0019] The manufacture approach of n channel MISFET on the SOI substrate which is 
the gestalt of 1 operation of this invention is explained using drawing 1 - drawing 11 . 
In addition, what has the same function in the complete diagram for explaining the 
gestalt of operation attaches the same sign, and explanation of the repeat is omitted. 
[0020] First, as shown in drawing 1 , the LOCOS (Local Oxidation of Silicon) oxide film 
4 for isolation is formed in the front face of the SOI substrate constituted by the 
support substrate 1, the embedding oxide film 2, and the thin film silicon layer 3 of p 
mold by the well-known approach. In addition, the thickness of about 80nm and the 
thin film silicon layer 3 of the thickness of the embedding oxide film 2 is about 50nm. 
[0021] Subsequently, although illustration is not carried out, the impurity for the 
threshold voltage adjustment of MISFET, for example, boron, (B) is injected into the 
thin film silicon layer 3 by the ion implantation method. Boron ion is driven in about 
[ 2x10 12cm ■ ] two with the acceleration energy of 10KeV(s). 

[0022] next, the SOI substrate top as shown in drawing 2 , after forming in the front 
face of the thin film silicon layer 3 the gate dielectric film 5 constituted with the silicon 
oxide film by the thickness of about 8nm ■■ Lynn - the poly crystalline silicon film 6 and 
silicon nitride film 7 which added (P) about [ 1x1020cm ■ ] three - chemical vapor 
growth (Chemical Vapor Deposition'CVD) - sequential deposition is carried out by law. 
In addition, although the thickness of about 200nm and a silicon nitride film 7 of the 
thickness of the poly crystalline silicon film 6 is about lOOnm, the thickness of a silicon 
nitride film 7 is the same as the thickness of the silicon deposited with selection silicon 
growth at a next process, or is set as the thickness exceeding it. 

[0023] Next, as shown in drawing 3 , the photoresist film 8 is used as a mask, 
sequential etching of a silicon nitride film 7 and the polycrystalline silicon film 6 is 
carried out, and some gate electrodes constituted with the cap insulator layer and the 
polycrystalline silicon film 6 which are constituted with a silicon nitride film 7 are 
formed. 



[0024] Next, as shown in drawing 4 , the cap insulator layer constituted with the 
above-mentioned silicon nitride film 7 is used as a mask, n mold impurity, for example, 
phosphorus ion, is injected into the thin film silicon layer 3 by the ion implantation 
method, and the source and low-concentration n-mold semiconductor region (the source, 
drain) 9 which constitutes a part of drain are formed. Phosphorus ion is driven in about 
[ 4x10 13cm - ] two with the acceleration energy of 20KeV(s). 

[0025] Subsequently, as, shown in drawing 5 , the silicon oxide film 10 with a thickness 
of about 200nm is deposited with a CVD method on a SOI substrate. 
[0026] next, it is shown in drawing 6 as the insulator layer of the same layer as the 
silicon oxide film 10 and gate dielectric film 5 - RIE (Reactive Ion Etching) -■ the 
sidewall spacer 11 which processes it by etching by the anisotropy using law, and 
becomes the side attachment wall of a silicon nitride film 7 and the polycrystalline 
silicon film 6 from the silicon oxide film 10 - forming -- coincidence - n- The front face 
of the thin film silicon layer 3 in which the mold semiconductor region (the source, 
drain) 9 was formed is exposed. 

[0027] Under the present circumstances, although a silicon nitride film 7 can hardly be 
deleted from the difference from the etch rate of a silicon nitride film 7 and the silicon 
oxide film 10, if there are many amounts of over etching of the silicon oxide film 10, the 
side-face upper part of a silicon nitride film 7 will be exposed, and the silicon which is a 
next process and is deposited on the upper layer of the polycrystalline silicon film 6 will 
serve as an overhang. In order to prevent this, the amount of over etching of the silicon 
oxide film 10 is stopped to 10% or less. 

[0028] Next, as shown in drawing 7 , the wet etching using a heat phosphoric acid 
removes a silicon nitride film 7 alternatively, and the slot 12 surrounded by the 
sidewall spacer 11 constituted with the silicon oxide film 10 on the polycrystalline 
silicon film 6 is formed. 

[0029] Subsequently, as shown in drawing 8 , with selection silicon growth, silicon 13a 
which constitutes some other gate electrodes on the front face of the exposed 
polycrystalline silicon film 6 is deposited, and silicon 13b is deposited on the front face 
of the thin film silicon layer 3 exposed to coincidence. In addition, the thickness of 
Silicon 13a and 13b is about lOOnm. Since the amount of over etching of the silicon 
oxide film 10 is stopped to 10% or less as mentioned above, even if depth d of the 
above-mentioned slot 12 is set to about 90"100nm and it deposits silicon 13a with a 
thickness of about lOOnm on the front face of the polycrystalline silicon film 6, in 
silicon 13a, an overhang does not become. 

[0030] Next, high-concentration n+ which injects n mold impurity, for example, arsenic 



(As) ion, into silicon 13b and the thin film silicon layer 3 by the ion implantation 
method, and constitutes a part of sources and other drains as shown in drawing 9 The 
mold semiconductor region (the source, drain) 14 is formed. Arsenic ion is driven in 
about [ 2x1015cm - ] two with the acceleration energy of 10KeV(s). By this, it is n+ to 
the thin film silicon layer 3. A part of mold semiconductor region (the source, drain) 14 
is formed, and it is n+ to silicon 13b. A part of other mold semiconductor regions (the 
source, drain) 14 are formed. Then, heat treatment for about 1 minute is performed to 
a SOI substrate at the temperature of 900 degrees C, and the above-mentioned n mold 
impurity is activated. 

[0031] As shown in drawing 10 , after depositing about 40nm of titanium (Ti) film on a 
SOI substrate, heat treatment for about 1 minute is performed to a SOI substrate at 
the temperature of 850 degrees C. Subsequently the unreacted titanium film next, by 
removal ****** The front face of silicon 13a which constitutes some other gate 
electrodes of MISFET, And n+ of MISFET The titanium silicide (TiSi2) layer 15 with a 
thickness of about 80nm of low resistance is formed in the front face of silicon 13b in 
which a part of other mold semiconductor regions (the source, drain) 14 were formed. 
[0032] next, this interlayer insulation film 16 as shown in drawing 11 , after forming an 
interlayer insulation film 16 with a CVD method on a SOI substrate - chemical 
mechanical polishing (Chemical Vapor Deposition :CMP) - it grinds by law and 
flattening of that front face is carried out. Subsequently, an interlayer insulation film 
16 is etched by using a photoresist pattern as a mask, and it is n+. The contact hole 17 
which reaches the titanium silicide layer 15 of the upper layer of the mold 
semiconductor region (the source, drain) 14 is formed. Then, on a SOI substrate, the 
sequential deposition of the tungsten (W) film and the (Aluminum aluminum) alloy 
film is carried out, subsequently sequential etching of the aluminium alloy film and the 
tungsten film is carried out by using a photoresist pattern as a mask, and a wiring 
layer 18 is formed. 

[0033] In addition, although the silicon nitride film 7 constituted the cap insulator 
layer and the silicon oxide film 10 constituted the sidewall spacer 11 from the gestalt of 
this operation, it does not restrict to this, the insulator layer from which an etch rate 
differs constitutes a cap insulator layer and the sidewall spacer 11, respectively, and 
the selectivity in wet etching or dry etching should just be acquired. For example, the 
silicon oxide film may constitute a cap insulator layer, a silicon nitride film may 
constitute the sidewall spacer 11, and the **** silicon oxide film may constitute a cap 
insulator layer relatively, and the dense silicon oxide film may constitute the sidewall 
spacer 11 relatively. 



[0034] Thus, even if it deposits silicon 13a which constitutes some other gate electrodes 
on the upper layer of the polycrystalline silicon film 6 which constitutes some gate 
electrodes with selection silicon growth according to the gestalt of this operation Since 
the above-mentioned silicon 13a accumulates on the interior of the slot 12 surrounded 
by the sidewall spacer 11 and cannot become an overhang easily Contact to the contact 
hole 17 and silicon 13a which arrive at n+ mold semiconductor region (the source, 
drain) 14 can be prevented, and they are a gate electrode and n+. The mold 
semiconductor region (the source, drain) 14 does not short-circuit. Furthermore, 
spacing of a gate electrode and a contact hole 17 can be narrowed with about 0.1 
micrometers, and detailed-ization of MISFET is attained. 

[0035] Moreover, n+ To the upper layer of the thin film silicon layer 3 in which a part of 
mold semiconductor region (the source, drain) 14 is formed, it is n+. Since the titanium 
silicide layer 15 embeds and it is hard coming to contact an oxide film 2 by preparing 
silicon 13b which constitutes a part of other mold semiconductor regions (the source, 
drain) 14, and forming the titanium silicide layer 15 in the front face of this silicon 13b, 
peeling of the titanium silicide layer 15 can be prevented. 

[0036] Moreover, the front face and n+ of silicon 13a which constitute some other gate 
electrodes By forming the titanium silicide layer 15 in the front face of silicon 13b in 
which a part of other mold semiconductor regions (the source, drain) 14 are formed, 
they are a gate electrode and n-K The electric resistance of the mold semiconductor 
region (the source, drain) 14 can be reduced, and improvement in the speed of circuit 
actuation can be attained. 

[0037] As mentioned above, although invention made by this invention person was 
concretely explained based on the gestalt of implementation of invention, it cannot be 
overemphasized that it can change variously in the range which this invention is not 
limited to the gestalt of said operation, and does not deviate from the summary. 
[0038] For example, although the gestalt of said operation explained the case where it 
applied to the manufacture approach of n channel MISFET formed in a SOI substrate, 
it is applicable to the manufacture approach of p channel MISFET formed in a SOI 
substrate, or the manufacture approach of MISFET formed in a bulk substrate. 
[0039] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical 
thing among invention indicated by this application is explained briefly. 
[0040] Since the silicide layer of low resistance which prevents contact to the gate 
electrode of MISFET and the contact hole which arrives at the semiconductor region 
which constitutes the source and a drain, can narrow both spacing with about 0.1 



micrometers, and does not have peeling further can be formed in the front face of the 
semiconductor region which constitutes the gate electrode of MISFET and the source, 
and a drain according to this invention, detailed-izing of MISFET and improvement in 
the speed of the circuit actuation by reduction of electric resistance can be attained, 
and reliability can be raised to coincidence. 

[Brief Description of the Drawings] 

[Drawing l] It is the important section sectional view of the semi-conductor substrate 
in which the manufacture approach of MISFET on the SOI substrate which is the 
gestalt of 1 operation of this invention is shown. 

[Drawing 2] It is the important section sectional view of the semi-conductor substrate 
in which the manufacture approach of MISFET on the SOI substrate which is the 
gestalt of 1 operation of this invention is shown. 

[Drawing 31 It is the important section sectional view of the semi-conductor substrate 
in which the manufacture approach of MISFET on the SOI substrate which is the 
gestalt of 1 operation of this invention is shown. 

[Drawing 41 It is the important section sectional view of the semi-conductor substrate 
in which the manufacture approach of MISFET on the SOI substrate which is the 
gestalt of 1 operation of this invention is shown. 

[Drawing 5] It is the important section sectional view of the semi conductor substrate 
in which the manufacture approach of MISFET on the SOI substrate which is the 
gestalt of 1 operation of this invention is shown. 

[Drawing 6] It is the important section sectional view of the semi conductor substrate 
in which the manufacture approach of MISFET on the SOI substrate which is the 
gestalt of 1 operation of this invention is shown. 

[Drawing 7] It is the important section sectional view of the semi-conductor substrate 
in which the manufacture approach of MISFET on the SOI substrate which is the 
gestalt of 1 operation of this invention is shown. 

[Drawing 8] It is the important section sectional view of the semi conductor substrate 
in which the manufacture approach of MISFET on the SOI substrate which is the 
gestalt of 1 operation of this invention is shown. 

[Drawing 91 It is the important section sectional view of the semi-conductor substrate 
in which the manufacture approach of MISFET on the SOI substrate which is the 
gestalt of 1 operation of this invention is shown. 

[Drawing 10] It is the important section sectional view of the semi conductor substrate 
in which the manufacture approach of MISFET on the SOI substrate which is the 



gestalt of 1 operation of this invention is shown. 

[Drawing 11] It is the important section sectional view of the semi-conductor substrate 
in which the manufacture approach of MISFET on the SOI substrate which is the 
gestalt of 1 operation of this invention is shown. 
[Description of Notations] 

1 Support Substrate 

2 Embedding Oxide Film 

3 Thin Film Silicon Layer 

4 LOCOS Oxide Film 

5 Gate Dielectric Film 

6 Polycrystalline Silicon Film 

7 Silicon Nitride Film 

8 Photoresist Film 

9 N - Mold Semiconductor Region (Source, Drain) 

10 Silicon Oxide Film 

11 Sidewall Spacer 

12 Slot 
13a Silicon 
13b Silicon 

14 N+ Mold Semiconductor Region (Source, Drain) 

15 Titanium Silicide Layer 

16 Interlayer Insulation Film 

17 Contact Hole 

18 Wiring Layer 
d Depth of flute 



Abstract* 

PROBLEM TO BE SOLVED* To provide a technology for speeding up a semiconductor 
integrated circuit device which has a MISFET formed on an SOI substrate and 
improving reliability. 

SOLUTION" A groove, which is surrounded by a side wall spacer 11 and whose depth 
(d) is about 90-100 nm is formed on a polycrystalline silicon film 6, constituting the 
gate electrode of a MISFET. Silicons 13a and 13b with a thickness of about 100 nm are 
stacked on the surface of the exposed thin film silicon layer 3. Thereafter, a titanium 
silicide layer is formed on the surfaces of the silicons 13a and 13b through 
self-matching. 

[Translation done.] 
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[BUS] SO I mmzBf&ZtlZM I S FET^WT 
5¥##:*«[§|g&g«©i§ijgrt;£EI9, |S)B#trfi«a^ 

WRfc¥§H MI SFETO^-MM^TS^ 
ioT!SftfcI$dW9 0~1 0 0 nm©|l 2* 

ttC^Jl 0 0 nmOJ?£©->'Ja>l 3 a, 13b£*t 
«U ->U3>13a, 13bCDS®(CgBS 



3 : MR<>ij3>Jf 
6 : ^fiV.'Ja^ 

13a : ■> U 3 > 

13b : •> 'J 3 > 




lyU3 VJl^HSWitlfc S O I S«_h('M I S F E T 

(a), mmm^'j 3 ym(D^m±.\zy ^ -)v vmmmz 

£HMU #<ATi!utBSO iai±(:^MyU3>I 
fc<fctfi§ 1 ®^»M^]lM^±t«T^.ie <b, (b) . ittfBSg 

t. miiey-hflS<7)-g|5©±H(CHffIBmio^)Ji^ 
£&&*^;/7l&»ll<h£Ig/£T&Xg£. (c).ButSS 

o i *«±tcm 2 co$e»M*ift«Lfe^, mam 2 ©& 

f*!Ig£fl^x^>^CcfcD»XLT, fUB^^^y 

mmmtmmf- brnmo-mtmrnizmmm 2 ©& 

y-x, h* >^t§¥«ftWM^n5i 
E*g|'>U3>JHo*iii*«W$-B-*xat, (d). itftfiB 

-«*««K-r4^*S*->U =1 >lgi©il®£Stii£-fcr3X 
Si. (e).«iR->U3>fi)tSfr«toT. M»y-h«« 

*«LTffley-h*«<Dte©-«£«j£U |s]B#(Chu 
tBy-X, Fl^>£*fifrr*¥t*#<^a<EMt3ft* 

M I S F E T &»Jifrr*¥*^«llfeg1I©»ii:&i£ 
T&oT. (a). ifB2/t;i/^*«©±®±fc7^-;H*lft 

m*Mf$,L, #.^-cmm/vv>7&M±izg>%i£kz/v 3 > 
m&zzfft 1 ©«e*iK£i«#itS!T£xe t, (w . mss, 

fS 1 Oi^Mi*J:lWIWB*«ftj'U 3 >flI£Jii#»XL 

mm^-hm^<D-m<7)±mizmmmi<Dmmm^ 
^^*«±c»2©tfi»i»**ss[Lfca, nttBig 2 ©is 

»«RtmEy- b««©-SB£©ffiiJl£f~Htf3m2©i&e 
5 1M K^-JuX^— tr£ffi*/i£U «wr 

y-x. h* u-r >*«u*"ra**#«***jgj«sn*i9 
E;t;i/^s*o^ffi**iij*-&-6n:et, (d). itufB^ 

fc. (e).»iR->'J3>j&ftK:<fcoT, MSBy- Mt«© 

y-x, k n' >&mj&rs¥m<*iBM&i&i&ztizrt 
)v 9 ms©±ji -> u a > s vmt % x*§ i sw-t -5 - 



«rHm2-183355 
3 ] gft$£ 1 2 8fl«©#3l#:*«l£!jg& 

WES' 'J 3 >©JP * t W i; * fcttiWB 5"J a >OJ» * ± 

5 ] If im 1 Sfctt 2 sB«©*^#:*filHlg§ 
S«©«Ji*i*fc*JViT» 1 <Z)ttftllK£: ASHES 2 
©ttWRtti. £Xy hx-y5 L >y*fc«H7'f x-y^ 1 

6 ] iS*^ 1 2 fB«©¥^*«®SS 
»«0«it^&fc*5HT, SutBIg 1 ©»«Rtt£te->iJ 
3 >JKt afe t) , MfBfg 2 at&MgttBfcft: -> U 3 >IT & 

[«*« 7 ] g|}$£ 1 ifctt 2 IB«©¥«#:*«IhISS 

y^-y^/iz^'omii-r^n. t-/t-iyf>yiH:i 

[0 0 0 1] 

«©Siga«tcML, #tc v SOI (Silicon Onlnsula 
tor) Si±l;M$n5^JIM I S F E T (Met 
al Insulator Semiconductor Field Elfect Transistor 

[0 0 0 2] 

[«e*©S«] ^2MMI SFETH y^c-;i/H 

■pi, M I S FET£^£K*B»KTB^;E«ifiSLT 
^l/7->3^F-X')^>y (Subthreshold 
Swing) $6(:*«^iSxS*^ffl]©J-r^C 

[0003] lj^u ±sam>' | j3>i*iii<a«i: 

fot, MI SFETC7-X, HH>Si«t4l 

tf±c%&, z.ntmmiz^m»mm<Di&mm<tt 
o, m i s FET©»){fjiK©iftT^?i#e^-ro 

[0 0 0 4] fif, guy-X, FW>^ifiET5 
h*Ji*iS O I »«*fl!jac-r*a!ie>ii*lft«Ri:S5«L, 
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[0005] ±cora«*a»bfc^S2a!M i s f 

ETCM^- «*.tf7-f T - • x 

Vtf hP> • f/H^ • X (IEEE Electron Devi 
ce Letters. Vol.18, No. 6, PP. 251~253, 1997 ) . fCfB 

>m^y^-)v^tmm^fSih, ^tmisfet 

y-F««, 4J«ttfl»ft->'J3>Blfc«fcoT«J!KSti* 

otji<?^ fcWBtv' u a >m ttwh zm a ltv- 

6. 

[0 0 0 6] JinfC«fcoT, M I SFETOy-' htl 
OT*OfIyU3>itt»tnrai:il)!!i5, MI SF 

n5»I->'J 3 >IIJIRy U 3>^SI:<totff < & 

*fcfiiiS»£fl5K«koT7-X, HK>S»)Jt5* 
mfoWLMO ffitt * fiM-T 5 £ £ *« nltg £ & 5 . • 
[0 0.0 7] 

ME^SIMI SFETOM^l:*^ 

[0008] T&fc*. jis?-> , J3>^ftT«, y- 

'j3>^0±S»cvUn>^ffl$n?>fcis&, MI SF 

y>yLT, »R->'J 3 >Jf<Z>«ffi£gtB£i±5&ga* 
[0 0 0 9] fol, MISFET©V-X, HH> 

m $ -a- -5 fc © \z tt, ±iesnb -> «j a >«!© » * «fc o *> x 

[ooio] y- h*s*«<sr **tsft>' u 3 >n© 
y- h *g©±B £*fm L tz y u 3 n-;\ y if 



-> U 3 > fcfiEtt-r * t . BE^B tc «t o ty- h *s 

LT, M I S FET©mslSS©<£T££-f-2>. d©fc 
*, f-hMMt^y?? h*-;i/4:©|H!HW«0. Um 
*§g©MB&M I S F E T £ffi^T<5 C t^T^^Vio 

[0 0 11] *»W©BWf4, SO HSKM^nS 
M I S F E T £WT 5¥Sfr*«@5&£§g©i«»tt;£ISI 
D, |W|B#fC-(fffl«^[6]±t-^Ci:©T#SS«*ffl«T 

<5 C <h $> <5 o 

[0012] *mw<nmms.*>TS\z*:<Dm<D®mt.mM 

[0 0 13] 

[0 0 14] f *%BJ3©*ii#:*filplgSSM© 

~>ij3>Ji**a8tt£ftfcSO lSfi±KMI SFETS 

IRSJBriEL&«, J*gt5'U3>Ji©*Hfcy-FIMMi 
SiEMfcU ^c^-ewlBSO iSS±i:Msi/>ja>i 

~>'J 3 >H*J: tf±e*»ft'>U 3 >Bg^«^J!)aiL 
T\ U 3 6 &*y-h *«©-»£:, - 

©y- h«ffi©-ffi©±IBCSjt'>U 3 >M*if,Jft-5^ 
ryy»*K£&»j£-r*iei. SOIi«±l:l{fc 

->'j 3 ccttfu^u 3 >p^s^tt 

x-y^>^ic«fcDj!)PXLT> *^y^MS»Btty- F« 
Me>~&t<DmmzMfcy u 3 >^s^^>+r-r a 
-jux^-y^^L, i^tv-x, fk^is 

t§f^M«©-S^r^2n«fIyU 3 >n©s? 

l/T, h«I©-a5$Mt5^IS^y U n >I® 
«B^»tB$-&, ^©#iSSS->U3>IK©±{cy^ 

y- h«««D-HIE««|£r«^ltA'> U 3 >d©±B© 

»©rt«fc->u 3>£j#fci>ry- h«s©ffi©-a5^ 
i^^ficv-x, i«n , >s*fig-r 

[0 0 15] ±IBLfc¥SiCJ;n«\ y-h*ffi©-g!5 

mm lt t> . ±ie x u 3 >^*y -r . f •> * -^7. ^-y k 



(4) 



12- 183355 



^fMi^ya-M/i^. y-h«Hi 
3>^ F*-;U,t©fflRi£0. HmiStK^T 
MISFET ©MMbrt^lig £ & -5 . 

[00 16] 7-7., h'K>«t5M# 

M«©-^^$n^»1S)g^Un>gco±B{r > y- 
X, F L-f >£18)&T3¥^#:M^©fdl©-^£«)&T 
Sy | j3>SMl/, £ e> lc -> U 3 > ©*B tc > <J +H 

lfi*K£tt«l/ v-'JlM F«©SWft 

[0017] y-h«sote©-a**dtf *■> 

V-X, F U-f >&*fiST*¥*#««<D«&«frt;M£ 
[0 0 18] 

[0019] *«^©-njfi©ji?«iT»* s o i a«± 

(Dn^r*)lU I S FETWSSSig^fe^ia 1 ~0 1 1 & 

[0 0 2 0] 01 lZ^?£olZ. X^fStRl. a 

i?>&<£-Stf big 2 :fe«fc p ffl(0*IR -> U 3 > H 3 «fc o T 
fl&SSnfc SO I aSOSffifcBftKO^teTSRT^HUffl 
©LOCOS (Local Oxidation of Silicon) &*bJH4 

*580nm, SI«>"J3>»3©J¥3H\ m«**<J5 0 

[0 0 2 1] ^T, BStel/fcua*, MISFET© 
U*Viffi«ffiW»ffl©5F*B«I. «Atf*P> (B) S-f 

#D>f CTAtfl 0KeVOlnai*M-f 

2 X 1 0 12 c m-2@Sff ft*. 
[0 0 2 2] H2tc«ri5fc. jfHI-> l Ja>H 

»K5£. MAtftt8nm©J*3T?»j«L&«, SOI 
SSLLfC'J > (P) * 1 x 1 0 20 C m-3afttRftib&# 
iSlfr> U3>«6 J; tfgflsS' "J a >flS 7 ^fb^WMffl 
fifcft (Chemical Vapor Deposition : CVD) ftfcJco 
Tl^HitS, ft*3, #fc!hflvU3>J!f 6©JP£tt. 

0 Onm. aftJ/ij3>i7©»SH 
ffSlOOnmTS^, ^bv- U 3 >it 7 ©J?£ «. 



[0 0 2 3] B3CStJ;^:, 7tM/^7b 

R 8 S T 7 £ tC L TS{ b -> U 3 >H 7 *s <fc £ J£ A -> U 

[0 0 2 4] 04(c*-TJ;5i(c. ±fie^b->'J3 

Till -> U a >S 3 t n m^®&®. m. tf ywt>« 
'f*>fl"fea*fti:±?taxi/, y-x, pkxd 

--«£«jrr*fi»£©n (y-x, H 
K» 9$M«. 'JW*>tt, 0>JAW:2OKe 
V©jjnjgX*;i^-T4X 1 0 13cm-2gflaT6&*n 

[0 0 2 5] ^ViT, IH 5 (CtkTJ; 5 tC, M7Lt£1fo2 0 

0 nmOJPS©K{t>"J-3>W[l 0£SO I*«±(CC 

[0026] wz, m6\z7a-?&o\z, mtyv^ym 

1 0fc«fctfy-hflS»Bt5 t|R|— B©«ft»W*R I E 
(Reactive Ion Etching) as$ffl^tS*ttT'X7f> 

y \Z «fc 0 DDI L T . g{b -> U 3 >& 7 & «t tf&m A -> U 
3>K6©«Sk:tt<b>''Ja>Ki 0#>&tt«lH' F-7 

*-;ux^— y-i isjbjsu PiPttn- m^mitmm 
(y-x, fw» 9*«^snfci«->ua>i3 

[0 0 2 7] Z\<DU. ti^5'U3>K7£:KflsS'U3> 
Rl 0 £©x^>y"ii*£©ii^bgIb->U3>]BI 
7ti&ch/ki:Bijn&l^. ifty'J3>ll o©^--a* 

- X y J- y >?m&2> ^ ii , mt x U 3 >M 7 ©ffl!lffl±g|5 
«LTL*H, ftOIgt, *<eft">U3>l86 0 

n&ffi<tctbiz, mty^^ymi oct-A-iyf 

>y»(51 0%UTizm^^tl^>o 

[0028] -a\z. 0 7 fC7K"3"j; o \z. &\x.\m^ym. 

t«V>fc!)i"; Fx-y^>yfc<i;oT^b->U 3>^7 

*a*?WKi»*b. *iisfi>"j =i >R.6©±{c^b->u 

[0 0 2 9] *V^T% 08fd*f JcStC, «tRv'J3> 

- hmmcDitiKD—ffizmmrz, y u 3 > 1 3 a *±s« 

U I^B#(C«ttitfc^>' l j3>jl3©^®tCxU3> 
13bS*lT5. &*5, ^U3>13a, 13b©iP 
$14. ^]Att**tll OOnmtW. flftJBbfc«fc'5K»ft 
•>U3>I1 0CD*-A'-I7f>yi^l 0%KT(C 
«IASn*Ci:A^6. ±E» 1 2 OiSi.S d 9 0 ~ 1 
OOnmiftO, #*SS->'J 3 >R6 ©Sffi{C*5 1 0 0 
nm©J?^©->U3>l 3 aSriiliLTfc, ^'J3>1 
3 alit-A-A^^ttt;!);^^. 
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[0 0 3 0] )k\Z. m 9 fC*T<fc 5 fc, ->U3>13b 
s) -f*>S-f*>ff^ii*SfcJ:oTftAl/. V- 

(y-x, i«u-f» HSMt*. atsi'f^- 

>fi. M^.tf 1 0 Ke VOjPSl*J^-T2 X 1 0 15 
cm-2aflHT'6a**l*. Cftfc«fc-3T» »Ry'Ja> 
!3fCn+ (y-X, h'K» 140- 
abWBJfcStl, ->U 3 > 1 3 b l;n + S^agf*^ (V 
-X, HU-f» 1 4®ffi©— (B*<»j«$tl*. £© 

soi a&Kfc 900 *c©iaflfTtt i #m©*m&s* 

[0 0 3 1] MZ, m 1 0 (C^fi oiZ, SOI StR± 
{r5=-^> (Ti) R€»4 0 nmJMXLfcft. SOU 
«iC8 5 OtOirai^lCill^lL, #t^T 
^^©^^IK&BfcSTilifc.fcoT, MISFET 

i3<fctfMI SFET©n+ (V~X, 
F U-f » 14 roffi©— SB^fiES ttfc y'Jn>13b 
©SfflfC, ij$8 0 nmWJPSOMfiliS^^^U-tM 
F (T i S i 2 ) II 5&^J«-r*. 
[0 0 3 2] 0 1 1 K^T «fc -5 IC. SOI *|£± 

i;cvDSCioTI»Ii 6ft»j«Lfc«, :© 
H^^Ml 6£{fc¥««ttW* (Chemical Vapor Dep 
osition : CMP) ftTW^LT^OgM^is-ftrf 

rntti 6*x7f>^L, n+ m^mtt-mm (v- 

X,,FK» 1 4(D±H©^^>vUlt< FBI 5tc 
ma^i'h^-jHT&f^. £©f£, SO 
I*1S±lc^>^Xx> (W) H&J^T^Sx^A 

cad &&m&m&mmL> ^ry^-Fi^xF/i 

Xx>ll£l®*x>y5P>yLTBESUf 1 8*JKJ*-T*. 
[0 0 3 3] &*5. *HJfi©JglBT?tt. *+y7 r lft»IBi 

^— U-l I*»<t5/U3>ill 0fc«fc^T«ritL&*<, 

^nt-Kg-s &©-?«&<, i7f>^©s&i)ffii 

Kfc<fcoT*r y:7i|i6»IK<fclM F^-JVX^— tfl 

*^<y^«fe(tll*^fc'>'Ja>llfCctoTlifi£L, 1M 
Ftf*- ;i/X^— y-i i*a^b>"j3>«K:«toT*j« 

>"ja>Hfc«toT«ij«u. -y-r F^*— ;i/x^~ yi 

[0 0 3 4] COASK. *H*«)»fi8fc«J:n«, 
N«f ©-«*«figf**ISJi-> 'J 3 >Bt 6 ®±JBK. 

g&£*8j&-t-2>vU3>l 3a£®iR 
->U3>jfcftfc < fcoTii«LT , b; ±I3->U 3 > 1 3 a 



F"7*- jux^~ y-i i tHsnfc»i 2©i*ig|$ 

(y-X, KK» 1 4{cil-r^3>^^ 
h*-;H 7 tyU3>l 3at©aM^i<*Ct^ 
ft« y-htltn+ (y-X, KU-f 

» Hi^ya-hUK £5f£, y-F*®£3 
>^^h*-;H 7tCD|fflHI&0. Umggt»<Tf 
TMISF E TaaMMtj&tpJflBtfc*. 

[0035] n+ m^mfomm (y-x, 

» 1 4©— fi5*«^Stl**IR->'j3»i3 0±Ji 
fc, n+ (y-X, HK» 14©iO 

-gB£«t/&T& 5/ U 3 > 1 3 b d*8£tt bh, CCJ'iJj 
>1 3 b^StceP^v'J+K FBI 5&BJ&T%Z\ 

^>s/uu--f fsi 5#s»a*mfcBi2 

£««LK:< <fcS©T, ^*>5"J1M FHl 5©*) 

[0036] y-h«s©fls©-a$&«j*-r<5-> 

U3/1 3 a©Sffi:j3 c ttfn + (y—X. 

f u-r » 14 ©*&©— mfiBf&znz, -> u 3 > 1 3 b 

©fSffitc^^ >v-Uit^r Fll 1 5£J£firr-S>;i£{;:J; 

0. y- h««*«k«n + m*m#iRm (y-x, fu 

[0037] eu:, *%wm\z&^Tts.i£nrz.?m*% 
w<DmM<DMniz&-3gm#mz&w 

[0 0 3 8] fciAtf, MfEHM©^Ttt. SOI* 
SfC^fiK^n-Sn^^^jl/M I SFET©$aifi7jfe{Cig 

mLfzm&izi^xmwLtzt)^ so iMicM^n 
*kjbj«s*i*m i s f e Tmrnmumzmm 'simr-fr 

■So 

[0 0 3 9] 

[0040] *sew:inn MisFET©y-F« 
at, y-x, h'u-o&mj&Tz^mfcmmizm-rz 

mmmtw<-c%, $^icpj*m©»^{gfitf[©->u+t- 

KI4M I S F ET»y- Mliitf V-X. FU 

i sFET<Dffi.mik&£zfmn,t&in<D{&mz£.2>\3ii&W) 
mmoffimtzmw] 

m 1 ] *%w<d— mmoi&mT'&z s o 1 »«±©m 

I SFET©«!ji*ffiSr^-r¥^*«©Sgl5l|ff®0T 
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[02] *5£w<D-nm<DBm-t:&z>so i*«±©m 

I S F E T©M^&£^T¥«#S«©ggWrffl0T 

[0 3] *58Wo-^i6o»!«-c»*so IIS±©M 
I SFET0»ii#i£**T¥*#S«©g«WffiBT 

& ?>o 

[04] *«WO— Hifi©»J8l?**SO I*ffi±«OM 
I SFET©iaig*ft**-r¥*^*«CO^gE^ffi0T 
&-2>o 

[05] *«WO— Hlfi©»j|8T?»4SO lS«±OM 
I SFET©W83&ifet*T*»#a*©W»IWifHT 

[0 6] *5SW<0— Hifi©Jg*T?a6*SO IS«±©M 
I SFET©«3g*j£*ST¥W#:*«OSfflJ»riii0T 

[0 7] *«WO-lli6O»S|-C&*S0lStR±<Z)M 

i s f e T©«it*fe* ^t¥^s«©sa5»fS0-e 

[0 8] *58W©— IOfi«>»*T*-5SO IS1S±©M 
I SFET©§^;(j&£^¥«#»*©5«rS0-e 

[0 9] *1B|0-Il0f S O I lS-h«M 

I SFET©Sifi#&£«T¥^#:S«©gg&Br®0T* 

[010] #«91©--£«&©JB«T»*SO IlSlffl 



MI SFET©Mii;£fc£*T¥##S«©£8l5$rffi0 

[011] #38"PJ©— 2Sjfi©»8RT?»* S O I S«±© 
MI SFET©§3ig:&££^T¥£#:S1K©gS&»r®0 

W©1»9I] 
1 

3 *K->'J3>» 

4 LOCOSlfl* 

5 y- hffien 

6 &m&is*)u>m 

7 SfcyU3>I 
8 

9 n" l¥i#S« (V-X, K K » 

10 Kfl2->'J3>K 

1 1 U--f if 
1 2 

13a yU3> 
13b -> U 3 > 

14 n+ KU-f» 

15 ^^UlM KB 

1 6 mmmmm 

17 3>^i7 hjJ^-JU 

1 8 %zmm 
d «©???=£ 



[01] 



[0 2] 



[0 3] 
B 3 




[04] 
0 4 



3 2 1 




S 3 2 1 



[0 6] 

m 6 




5 3 2 1 




4 9 5 3 9 2 1 



11(10) 
7 >2 




4 9 5 3 9 2 1 
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[05] 







■A 




71 













4 9 5 3 9 2 1 



[0 9] 

m 9 




[07] 
& 7 



12 



zz 



fC7 



4 9 



3 9 2 1 



[010] 
% 1 0 



4 14 9 3 9 14 3 2 1 




[0 8] 



3 : «§8-> 'J 3 ^/g 

13a : ^ «J 3 > 
13b : •> y a > 




5 3 9 2 1 



[011] 



14 9 3 9 14 3 2 1 




14 9 3 9 14 3 2 1 



F^-A(#*) 5F040 DA06 EB12 EC07 EC28 EF01 

EK01 FA05 FA07 FA 11 FC11 
FC14 

5F110 AA01 AA08 AA18 CC02 DD05 

DD13 EE09 EE32 EE45 FF02 

GG02 GG12 GG22 GG32 GG34 

GG52 HJ01 HJ04 HJ13 HJ23 

HK04 HK05 HK09 HL03 HL04 

HL06 NN02 NN35 NN40 NN62 
NN66 QQ01 QQ11 QQ19 



